Supplemental Methods

Confirmation of incident stroke cases
Stroke was diagnosed following the WHO criteria as a constellation of neurologic deficits of sudden or rapid onset that lasted at least 24 hours or until death with no apparent cause other than that of vascular origin. 1 The follow-up questionnaires recorded the information of history of chronic disease. The DMC health-care service system covered all the participants and provided complete morbidity and mortality records until December 31, 
Covariate data collection
Trained interviewers used a semi-structured questionnaire to collect the information of socio-demographics (e.g., age and sex), lifestyle habits (e.g., smoking status, drinking status and physical activity), personal and family history of chronic diseases (e.g., stroke, CHD, cancer, hypertension, hyperlipidemia and diabetes mellitus) and medication use. Smokers were classified as current smokers who smoked at least one cigarette per day over the last six months, ever smokers who quitted smoking for more than one month, and never smokers.
Drinkers were classified as current drinkers who drunk more than once per week over the last six months, ever drinkers who quitted drinking for more than one month, and never drinkers. Regular exercise was defined as physical exercise for at least 30 min in no less than 5 days per week for more than half a year.
Physical examinations including measurements of weight, height, blood pressures (BPs), blood lipids and fasting glucose were taken by qualified physicians in Dongfeng General Hospital. Body mass index (BMI) was calculated as weight in kilograms divided by the square of height in meters and overweight was defined as BMI≥24 kg/m 2 . Hyperlipidemia was defined as self-reported hyperlipidemia, or using anti-hyperlipidemia medications, or total cholesterol (TC)≥6.22 mmol/L, or triglycerides (TG)≥2.26 mmol/L, or high-density lipoprotein cholesterol (HDL-C)<1.04 mmol/L, or high-density lipoprotein cholesterol (LDL-C)≥4.14 mmol/L.
Diabetes was defined as self-reported diabetes mellitus, or use of anti-diabetic medications, or fasting glucose≥7.0 mmol/L. Hypertension was defined as self-reported hypertension, using antihypertensive medication, or having systolic blood pressure (SBP)≥140 mmHg or diastolic blood pressure (DBP)≥90 mmHg.
Quality control methods for metal measurement
Matched case-control sets were assessed in the same analytical run but in random order with laboratory personnel blinded to the case-control status. The methods of accuracy evaluation and quality control have been described previously. 2 We assayed a spiked pooled specimen of 100 randomly selected plasma samples for the metals without certified reference samples (rubidium, mercury, titanium and tungsten). The spike recovery values of those four metals ranged from 84.40% to 104.07%. Intra-assay and inter-assay coefficients of variations for all plasma metals were below 15% (Table I ). The limits of detection (LOD) for plasma metals were presented in Table I . For participants below the LOD, the metal concentrations were substituted with the value half of the detection limit. Normally distributed variables were presented as mean±SD or median (25th-75th percentiles). Categorical variables were presented as numbers (percentage). Plasma antimony, tin and uranium with low detection rates were excluded from further analyses because of many samples below the limits of detection (23.24%, 52.45% and 21.74%, respectively). Plasma cadmium, chromium, and iron were excluded from further analyses because of concerns about the use of plasma concentrations as biomarkers.
* P values were derived from Student's t tests or Mann-Whitney U tests for continuous variables according to the data distribution, as well as Chi-square tests for the category variables. † Regular exercise was defined as physical exercise for at least 30 min in no less than 5 days per week for more than half a year. ‡ Hyperlipidemia was defined as self-reported hyperlipidemia, or using anti-hyperlipidemia medications, or total cholesterol (TC)≥6.22 mmol/L, or triglycerides (TG)≥2.26 mmol/L, or high-density lipoprotein cholesterol (HDL-C)<1.04 mmol/L, or high-density lipoprotein cholesterol (LDL-C)≥4.14 mmol/L. § Diabetes was defined as self-reported diabetes mellitus, or use of anti-diabetic medications, or fasting glucose≥7.0 mmol/L.
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Hypertension was defined as self-reported hypertension, using antihypertensive medication, or having systolic blood pressure (SBP) ≥ 140 mmHg or diastolic blood pressure (DBP)≥90 mmHg. Odds ratios (95% CI) for incident stroke corresponding to an interquartile range increase in plasma metal levels were shown. ‡ Model 1: Metals were included in the conditional logistic regression models separately without adjustment. § Model 2: Metals were included in the conditional logistic regression models separately and adjusted for body mass index (kg/m 2 ), smoking status (current, former, never), drinking status (current, former, never), regular exercise, family history of stroke, hyperlipidemia, diabetes and hypertension Metals which were significantly associated with incident stroke (P-trend <0.05) or selected by elastic net model were included in the table. * Linear model: Odds ratios (95% CI) for incident stroke corresponding to an interquartile range increase in plasma metal levels were shown. † Model 1: Metals were included in the conditional logistic regression models separately without adjustment. ‡ Model 2: Metals were included in the conditional logistic regression models separately and adjusted for body mass index (kg/m 2 ), smoking status (current, former, never), drinking status (current, former, never), regular exercise, family history of stroke, hyperlipidemia, diabetes and hypertension. The restricted cubic spline for the associations of plasma copper (A) molybdenum (B) selenium (C) titanium (D) with ischemic stroke. The bars represent histograms of plasma metal distribution among the total population. The lines represent adjusted odds ratios for the log transformed levels of plasma metals in the conditional regression model. Knots were placed at the 20th 40th 60th and 80th percentiles of the plasma metal distribution and the reference value was set at the percentile of 10th. Models were adjusted for body mass index (kg/m 2 ), smoking status (current, former, never), drinking status (current, former, never), regular exercise, family history of stroke, hyperlipidemia, diabetes and hypertension.
Figure II. The restricted cubic spline for the associations of plasma metals with incident hemorrhagic stroke in sensitivity analysis
The restricted cubic spline for the associations of plasma rubidium (A), selenium (B) with hemorrhagic stroke. The bars represent histograms of plasma metal distribution among the total population. The lines represent adjusted odds ratios for the log transformed levels of plasma metals in the conditional regression model. Knots were placed at the 20th 40th 60th and 80th percentiles of the plasma metal distribution and the reference value was set at the percentile of 10th. Models were adjusted for body mass index (kg/m 2 ), smoking status (current, former, never), drinking status (current, former, never), regular exercise, family history of stroke, hyperlipidemia, diabetes and hypertension.
Figure III. Adjusted odds ratios (95% CI) for risk of hypertension, hyperlipidemia and overweight according to plasma metals Natural log-transformed values of metal concentrations were included in the unconditional logistic regression models separately and adjusted for age, sex, smoking status (current, former, never), drinking status (current, former, never), regular exercise. Body mass index (kg/m 2 ) and family history of hypertension were additionally adjusted for hypertension. Body mass index (kg/m 2 ) and family history of hyperlipidemia were additionally adjusted for hyperlipidemia. Figure IV. Adjusted odds ratios (95% CI) for incident stroke according to predictive plasma metal scores in subgroups Adjusted odds ratio for incident ischemic stroke (A) and hemorrhagic stroke (B) according to predictive plasma metal scores were analyzed in subgroup stratified by age, sex, body mass index, ever-smokers (included current and former smokers), hypertension and hyperlipidemia. Unconditional logistic regression models were used and all stratified models were adjusted for age, sex, body mass index (kg/m 2 ), smoking status (current, former, never), drinking status (current, former, never), regular exercise, family history of stroke, hyperlipidemia, diabetes and hypertension.
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